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THE CHANGING RURAL PATTERN — A CHALLENGE 
E. PFEIFFER 





Several years ago a young farmer spoke to a progressive 
group of farmers at a convention held in the Middle West, about 
what the future holds for a young American farmer. The group 
had come together from all over the States and were not only 
very successful, practical farmers, but also possessed certain 
basic ideals. That is, these men farmed not because they saw 
their profession merely as the business of turning the soil to 
make a dollar, but they saw in farming a way of living, a calling, 
the profession royal. Another noteworthy fact was that of the 
several hundred people present the majority were mostly middle- 
aged or older, very few were young. 

The young farmer had a message he wanted to give. 
Farmers, he told them, are dying out. There is no outlook any 
more in farming which is attractive to the young. This young 
man derived from a generation of farmers. But, so he said, it 
takes ten years to get on one’s own feet. It takes another ten 
years to raise a family and to become independent on a farm. 
Half of his life is gone before the farmer can call a farm his own. 
No wonder that with these prospects many of the young leave 
home and migrate into other professions, working under better 
conditions and at higher pay in the cities, in industry, in trade, 
in offices rather than tilling the soil. 

When a young man chooses farming there must be some 
ideal or a sense of dedication as a basis for this choice, because 
as a business proposition it is no longer attractive. There is also 
the fact that of a family only one of the sons can take over 
father’s farm. The others have to leave home and, if they want 
to become farmers, start as hired men and work until they can 
buy or rent a farm — begin with a lot of debts. It was in this 
vein that the young farmer spoke. 

It has been stated that the average age of the American 
farmer is now near the fiftieth year, that it was much lower ten, 
twenty, fifty years ago. Another figure is also frequently quoted, 
namely, that today 12% of the American population is engaged 
in farming, that is food and other agricultural production. Be- 
fore the war 18% of the population were in farming, twenty 
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years ago 20 to 30%, 100 years ago, almost half of the popula- 
tion. This dwindling percentage is often pointed out as evidence 
of the progress of our times. It is said that fewer farmers pro- 
duce more products from more acres than at any other time in 
history, and that this has been made possible by the progress of 
industry, the development of more, heavier, and efficient farm 
machinery. Nowadays if a farmer needs extra hands he has to 
look for them and more often than not his search is fruitless. If 
he does find someone the first question the prospect usually asks 
is: What kind of machines do you have, are they the latest 
models? When the farmer has to give a negative answer the 
prospect usually hesitates to accept the job. 

The smaller farm, the so-called one-man homestead is on the 
wane too. A certain size of farm is necessary to justify the pur- 
chase of all the tractors, harvesting machines, fertilizers, insecti- 
cides, etc.—in order to make these machines pay economically. 
In a factory the machines run all day, all year round. Ina 
factory one calculates that for each worker $10,000 worth of 
goods have to be produced annually to make his job pay, as 
far as management is concerned. A situation such as that which 
exists in Switzerland, for example, where a farmer can make a 
living (barely) from 6 to 8 milking cows and 12 to 16 acres of 
land, would be unthinkable here. Here in the United States it 
is now thought that one man must take care of at least 20 to 30 
cows to stay in business on a dairy farm. The Korean or Chinese 
farmer who has to make a living on one acre of land illustrates 
the other extreme. 

We are living in a period of complete revolution, although a 
silent one, with regard to farming. A change in the entire struc- 
ture is taking place and very few of the 88% who are not in- 
volved in farming realize what is happening. During the Thir- 
ties, in connection with the efforts of soil conservation, the ideal 
of the traditional homestead, the family farm, still existed as a 
major objective in the farmer’s mind. Today “marketing” is 
the slogan. This shift in emphasis changes the whole pattern of 
rural life. Especially since World War II this pattern change 
has been gaining momentum. 

The rural family which could make a living on the home- 
stead was considered the backbone of a nation; from it came the 
stock which increased the city population. With industry and 
city population increases, farm population decreases. The back- 
flow of the crowded cities moves into suburbs, but not back to 
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the land. Before the war there was also a “back to the land” 
idealism. To the gentleman farmer, of course, there is a certain 
attraction about owning a farm because of the tax angle. But 
this is not the kind of farming we mean. 


The situation is entirely different in many other parts of 
the world. In China, Korea, Japan, India, we have overcrowded 
populations, where a holding of one or two acres is the maximum 
for a family, which lives under the most primitive of conditions. 
When this land is not even owned by the tiller but administered 
in a feudal landlord system as in China, it is no wonder that 
there the rural population fell most readily, a ripe fruit, to the 
temptation of the Communist deception and collective systems. 
'™n Russia, it was the peasantry who held out the longest against 
Communism. Now the old peasant farmer stock has almost died 
out over there, and the collective system has taken over, appar- 
ently not too successfully. Peasant farming still exists in the 
Middle European Countries, Denmark, Norway, Germany, Aus- 
tria, Switzerland, Italy; but for how long, one may ask. 


Farming is more than a business, it is a state of mind. The 
man who owns and works a diversified farm has to be quite ver- 
satile. He is constantly faced with many varied decisions and 
problems. He must also be farsighted, for he has to plan a long- 
range crop rotation in terms of four, five, six or seven years. 
Then he finds himself in a peculiar situation due to the fact that 
his machines do not work all year round (with the exception of 
the tractor and the milking machine), but only for brief, limited 
periods of time, a few weeks for cultivating, a few weeks for 
harvest. This is what makes the machines so costly, the fact 
that they are operated only for short periods of time. It is true, 
of course, that many time and labor saving devices have been 
developed. But it is also true that in many cases the equipment 
on a farm today is worth more than the land itself. The indi- 
vidual farmer is indeed in the position of a manager rather than 
that of a laborer. The factory worker does the same thing, day 
in day out, while the farmer has to perform many different oper- 
ations, often during the same day. He is in fact a big operator 
receiving less pay than the factory worker, but with the added 
responsibilities of a business manager. No wonder then, that 
our young Midwestern farmer could say that there is no attrac- 
tion in becoming a farmer, that the youth therefore aims to 
move away from the land. Whether the Agricultural Colleges 
aid this movement I cannot say. But it would be interesting to 
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know how many of their students become farmers, especially 
dirt farmers, later on. 


Those who are responsible for the fate of a nation should 
not forget that the farmers are still the backbone of any nation. 
As long as they can hold their land they will be free. When they 
are no longer free, the temptation of Communism arises. It is 
this feeling of freedom, of being one’s own master, making one’s 
own decisions, which is a reward for the long working hours. If 
we look only at the figures of economic efficiency, at marketing 
problems, as farmers we can find but little reward for our work. 
But to see things grow, develop, mature, that is a reward. The 
danger is that we become mere growth mechanics, that farming 
becomes over-industrialized, instead of industry taking over 
where farming leaves off. The laws and means of nature are not 
a mere abstract, mechanical equation. To develop that sixth 
sense for growing things is important because on it depends the 
health of the land, the plants, the livestock, and the food we eat, 
that is, our own health. It is true that we can write equations: 
a crop takes away so and so many minerals from the soil which 
have to be replaced by fertilizer; or a cow produces so and so 
much milk which has to be replaced by the minerals, carbohy- 
drates, and protein in cattle feed. But the mere observation of 
these rules does not make a fertile soil or a healthy cow, any 
more than the mere observation of rules of diet makes a happy, 
healthy human being. 


While the observation of these rules helps toward a proper 
conditioning of the physical environment, the problem of health 
involves more than that. Fertilization of the land may be neces- 
sary, but that alone does not create a fertile soil. A study of the 
statistics in this regard reveals a peculiar pattern. From the Ag- 
ricultural Outlook Chart of the U. S. Department of Agriculture 
for 1954, we gather that the yield per acre has increased 20% 
over the last 30 years, but the fertilizer consumption per acre of 
cropland has increased 260%. Now this may be good and provide 
a fine future for the fertilizer industry, but then science also tells 
us about the law of diminishing returns, that is, in order to in- 
crease the crop yield, one must increase the fertilizer manifold. 
We cannot see progress there at all as practical farmers, we just 
see that the situation is strained to the limit already. Many an 
orchard and fruit farmer has told this writer that were it not 
for the insect pests and the expense of combatting them he could 
stay in business. 
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I believe our time has been carried away by its mechanistic 
and economic thinking, and the farmer has become the victim. 
Those who suffer under the situation are the multitude. Those 
who have been able to build up to a level of survival on the prin- 
ciple of self-subsistence are the minority. This minority, which 
employs all nature can give by way of diversified farming, green 
crops, composts, has survived, has had as large an acreage yield 
as the others. It boils down to the simple formula: The more 
you can raise on your farm with your own means of production 
the healthier will the state of affairs be on your farm, the more 
independent you can be in the tight squeeze of the farm economy. 
The more you have to buy from outside the more dependent you 
become. This we have proven on our bio-dynamic farms. 

When it is said that Five Billion Dollars worth of crop 
values are destroyed annually by insect pests, then we should not 
look proudly at the ever increasing production of insecticides, but 
we should ask ourselves: What have we done wrong so that such 
a situation could develop? 

The farmer stands where the road divides. 


(To be concluded in next number) 
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COMPOSTING LEAVES 
HOWARD B. MEHRTENS 


The author has had five years experience as field superin- 
tendent and landscape designer for one of the largest landscape 
contractors in the U. S. A., a firm specializing in large public 
and private housing developments, parks and other public works, 
as well as residential and industrial projects. At present Mr. 
Mehrtens is employed as resident engineer for a firm of archi- 
tects and engineers supervising the construction of industrial 
buildings. Working in this capacity, he has designed the land- 
scaping for industrial plants in Boston and Albany. 


Biodynamic farming and gardening in its larger aspects 
has a beneficent effect on the community, the nation and, indeed, 
on all mankind. Those, who grow things with this method for 
ultimate human consumption, feel the moral] impulse not just to 
treat the Earth as a living organism but also to produce what 
is in the highest sense really suitable for human beings. It re- 
stores a dignity to man and re-establishes a relationship to Na- 
ture that has been all but lost. Not only do these methods prove 
economically remunerative but there is also the deep, unselfish 
satisfaction that these living thoughts and actions are helping to 
combat the destructive, degenerative stream of the times. 

But what of the home owner whose plot of ground is too 
restricted or too shady for even a small garden? Must he pass 
these things by and leave them to others—must he be satisfied 
by merely reading about them? What can he do to contribute 
his share to this creative activity? In the Summertime when the 
withering, killing effect of the hot dry v eather is clearly evident 
in the grass and in all plants, what is more soothing and restful 
than a fresh green lawn which also, from another aspect, could 
be most exciting and stimulating-—evoking inquiry into life pro- 
cesses, into Nature’s deeper secrets. Or what mechanistic 
thoughts could not be balanced by the color and fragrance of a 
rose or any of the immense variety of blossoms that have been 
given to us. To follow the growth of a common marigold from 
seed, to seedling, to mature plant, t» flower, and back te seed 
again, can have a harmonizing, a counterbaiancing effect on one’s 
thoughts. 

Compost can make the grass greener and more vigorous, the 
flowers more fragrant and colorful, but for the small home own- 
er a large enough source of compost material always presents a 
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problem. Grass clippings are left on the lawn, weeds provide 
only a very small supply, and the kitchen waste from a small 
family results in only about one cubic yard in a year, which on 
an average lawn is a negligible quantity. Manure, of course, can 
be purchased but this is an expensive proposition. Nevertheless, 
there remains one source of material available in the Fall which 
is usually gathered in one spot and then burned. The aroma of 
burning leaves may bring back nostalgic memories, but, when the 
ashes blow away, nothing remains of the living part of the plant. 
Leaves from street trees, those on one’s own and neighbors’ 
lawns, instead of being a nuisance difficult to dispose of, can be 
composted and returned again to the Earth. 

The main problem with the use of leaves as a composting 
material is that, when the leaves are collected, they are dry and 
not suitable for bacterial action and yet, when they are wet, they 
have a tendency to pack down and layer thus excluding air which 
is necessary for the breakdown activity. 

Since it is not feasible to soak the leaves in a large vessel 
for a period of time prior to composting, this can be accom- 
plished in another manner. The leaves can be gathered from 
week to week as they fall and should be placed in one large pile. 
After about one month they should all have fallen from the trees 
and, even though it may have rained during this time, all but 
the top layer will still be dry. The leaves are then piled in layers 
6” deep and each layer is wet down with a garden hose. If the 
composting is to be done by hand, a short-handled manure fork 
will prove best for the occasion since it is light in weight and can 
be easily handled. After two or three weeks of this soaking the 
leaves will have absorbed enough moisture to be composted but 
our experience would indicate that this is not advisable at that 
time in northern climates since it would then be about mid- 
November with Winter approaching. Furthermore, due to the 
temperature and the length of time involved, the leaves would 
not in any case be properly decomposed for use in the Spring. 

One pile made at this time in the classic manner with steep- 
ly sloping sides and a flat, slightly dished out top (a practice to 
be avoided in composting leaves) heated up nicely to about 120° 
mainly because of the admixture of manure and B.D. Compost 
Starter. This lasted about two weeks when a two-inch snow- 
filled rain so thoroughly chilled the pile that it did not heat up 
again. Too much attention had been paid to stacking the pile in 
the approved manner with a consequent packing down of the 
material and, because it was shaped to catch the rain and was 
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only covered with a layer of soil and leaves, it became too wet. 
Nevertheless, it was interesting to note that a considerable 
amount of decomposition had actually taken place during the 
Winter and Spring. When the pile was finally turned over 
the following June, even large tightly packed clumps readily 
broke into small pieces when knocked apart with the manure 
fork. 

In order to keep the individual leaves separated as much as 
possible and to provide enough air in the pile, other material, 
such as soil, garbage, manure, weeds, or garden refuse should 
be thoroughly mixed with the leaves. One pile made early in 
Summer remained unchanged and caked one year later, because 
it had been made in too wet and too thick alternating layers of 
leaves, manure, and soil. The compost starter had been added 
after the pile had been started by making holes in the pile at 
varying depths with a crowbar and filling these holes with the 
diluted starter but apparently it could not have distributed it- 
self evenly throughout this tightly packed material. 

Late last Spring a successful pile was started by completely 
mixing the following material in the percentages indicated: oak 
leaves 65%, manure 15%, compost from the year previous 10%, 
garden refuse and garbage 5%, soil 5%. The material was first 
spread on the ground in thin layers and B.D. Compost Starter 
was applied to each layer, as well as a sprinkling of dolomitic 
limestone. If spraying the starter proves unfeasible due to the 
small scale of each operation, it can be diluted sufficiently with 
unchlorinated water and applied lightly and frequently with a 
sprinkling can. The treated layers were then mixed twice and 
cast lightly on the compost pile which in section took the shape 
of a broad-based isosceles triangle. The over-all dimensions of 
the completed pile were 15’ long by 9’ wide by 4’ high making a 
total of about 10 cubic yards of compost. The oak leaves were 
raked off a lawn area of roughly 11,000 square feet, or about 
14 acre, and represent approximately 1,000 pressed down bush- 
els of leaves. When making a pile its height should not exceed 
4’ and indications are that 3’-314’ would seem a better height 
since at 4’, despite the care exercised in trying to keep the pile 
loose, the center 18” still became quite packed. The color of the 
leaves in this core was gray and, although they broke up readily 
when the pile was turned, there was not as much decomposition 
evident as in the outer layers. 

This pile was constructed after the weather had warmed up, 
about the middle of June, and it heated within a week to about 
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120°. A cover of about 4” of dry leaves was provided to keep 
off the drying sun of Summer and to allow the natural rainfall 
to maintain the necessary moisture. The initial temperature 
reached was maintained throughout the pile to its very center 
until it was broken apart and turned during the last week in 
August. The leaves had decomposed not so much as to be un- 
recognizable but enough so that they broke into fine small parti- 
cles when re-mixed on the ground. The turned pile was covered 
again with 4” of dry leaves and later in September a covering of 
of tar paper was added to keep off the Autumn rains and Winter 
snow so that it would remain loose and crumbly, ready for appli- 
cation on the lawn in early Spring. 

Thus, what was accomplished in 214 months, under normal 
processes would have taken Nature 3 years and the natural end 
product could not compare to the biologically alive, life-stimu- 
lating composted material. Even though the pile had been con- 
structed for such a short time, it was interesting to observe the 
surprising amount of rootlets from nearby trees in its lower 
layers and outer edges. Enough material was produced to cover 
the entire lawn and garden areas 14’/’-14” deep at only a small 
fraction of the cost of dead commercial sedge or peat humus. 


But the mere monetary saving is unimportant when com- 
pared with the feeling of gratitude experienced at being able to 
do a small bit in renewing the Earth—at being able to change 
what is usually a mechanical application of inert chemicals into a 
rejuvenating, revitalizing activity. A contribution to the beauty 
of our surroundings and the health of the Earth is a dynamic 
activity tending to create a new atmosphere and new thought 
patterns. 
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MORE ABOUT TRACE ELEMENTS 


FROM A LECTURE BY ERICA SABARTH 


The mineral elements which are considered to be of use to 
the plants are usually divided into three classes. To the first 
belong the major nutrients, nitrogen, phosphate and potassium; 
the second class includes calcium, magnesium and sulphur. All 
the trace elements, iron, manganese, boron, molybdenum, copper, 
zinc, etc., are listed together in the third class. The use of the 
word “trace” in this classification already indicates that these 
minerals or elements need be present only in very small amounts 
to be effective for the plants. This means that their task or 
action in plant life is not so much a nutritive one, but rather a 
dynamic, functional activity. We can compare this in a sense 
with the salt, spices and herbs we add to our food. We would not 
gain weight by eating them alone, but without at least a trace 
of salt, for instance, we would not be able to make enough use 
in the right way of our food. The salt, the spices stimulate our 
appetite, our physiological body activity and enable us to eat and 
to assimilate our food well and in a healthy way. 

The trace elements play a similar role in the biochemistry of 
the plant. Their presence stimulates certain necessary activities 
and processes and is thus of intrinsic value for its healthy and 
well-balanced growth and development. The significance of this 
fact has been in ever greater degree realized and is in a way 
common knowledge now among gardeners and farmers. There is 
a wealth of material in books and scientific magazines on the 
subject. The attempt is made in the following to bring together 
from this literature some points which help us to understand 
their place in the whole complex of soil and plant. 

In the first place, where do they come from? The original 
source in common with other minerals and elements is the solid 
mass of the rocks. These rock masses underwent and still undergo 
the weathering process. The more physical, mechanical weather- 
ing in the past, caused by glacial ice, running water, gravity dis- 
placement on steep slopes and strong winds, has gradually broken 
down these hard, consolidated rock masses. Other factors were 
the unloading which permits the expansion of underlying rock 
masses, then thermal expansion and contraction, besides the pry- 
ing force produced by crystals especially ice crystals in rock and 
minerals. All these factors continue to work even now. Then 
there is the breaking up of rocks by growing plant roots, wedged 
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into cracks. Sudden heating up and cooling down in extreme 
weather conditions carries the cracking further. 

Thus the hard and massive rocks which are really an aggre- 
gate of minerals, either severai minerals grouped together such 
as mica, quartz and feldspar in granite or gneiss, or of large 
quantities of a single mineral like sandstone, are broken down 
more and more. This breaking down into ever smaller units, 
ever finer particles, produces an increase in surface or interface 
between the mineral units and the surrounding media, and thus 
makes possible a more widespread and active interchange be- 
tween the minerals and the surrounding liquid and gaseous 
agents of the water and the air. The original, stable, immovable 
rock has been transformed into not only smaller but also more 
active units. 


The chemical weathering which follows under the influence 
of the agencies of air and water in the presence of humus and 
organic matter, provides the major source of the plant nutrients. 
This chemical weathering process is of the greatest importance 
in the maintenance of soil fertility and for crop production. The 
minerals, including the trace elements, having thus changed 
from their passive, static state in the rock to a more and more 
active phase, eventually enter into a new cycle in connection with 
plant life. They are taken up from the soil by plant roots or by 
microorganisms, entering the plant organism and helping now 
in the building up, in the growing process of the plant, and in 
the maintenance of its healthy balance. And when the plant has 
blossomed and fruited, has completed its cycle and starts to shed 
its leaves, the trace elements will return to the soil with the 
falling leaves or other decaying plant material, and again enter 
the exchange in the soil life itself, until they are taken up anew 
by the plants in spring. 

Much of the information familiar to farmers and gardeners 
about all the nutritive elements including the trace minerals has 
to do with deficiency diseases and symptoms of deficiencies of 
one or another element in the various plant crops. In speaking 
of a deficiency, however, we should be aware of the fact that 
this does not necessarily mean that the soil is lacking in that 
specific element. The element may be there in sufficient quantity 
and yet be inaccessible for direct use by the plant because it is 
bound up in one way or another. 


The availability of the trace elements for example is greatly 
influenced by the soil reaction. Most of these elements have 
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higher availability at low pH than at high pH values. For in- 
stance, the solubility of iron increases markedly with lowering 
pH values (increasing acidity) and is further increased when it 
is changed to the reduced form by the action of microorganisms 
effecting the decomposition of soil organic matter. 

The presence of iron in a soil can usually be recognized fair- 
ly easily, since iron compounds have a marked influence upon the 
color of rock, mineral and soil. Iron forms the just mentioned 
reduced, or ferrous compounds, when it is kept away from the 
air and does not get the maximum amount of oxygen. These re- 
duced compounds, if present in large enough amounts, give a 
bluish-gray color to the soil, indicating poor drainage and in- 
sufficient aeration. This can be seen in the characteristic blue 
color often found in the subsoil of poorly drained fields. There 
the iron may accumulate in easily soluble form to such an extent 
that it even becomes toxic to plants. Upon long exposure to air, 
this iron changes to the ferric form which is usually red in color. 
With increasing dilution it will change to brown and yellow. We 
can observe this happening in the case of swamps where the 
water runs off into a large, shallow ditch where it comes more in 
contact with the air. There the iron will change to the less sol- 
uble, reddish form, and may even settle out to form deposits of 
so-called bog iron. 

Iron is in general abundantly supplied in nearly all soils ex- 
cept those which have a naturally high calcium content or those 
which are over-limed. Here the iron becomes fixed, less avail- 
able, and causes what is called lime-induced chlorosis in plants. 
In irrigated arid regions, on the other hand, iron deficiency may 
occur through leaching out if the soil is poor in humus and or- 
ganic matter. The small amounts of iron necessary for plants 
are made available by the presence of humus which acts as a 
carrier of iron and prevents it from either being washed out or 
being all precipitated as basic carbonates. 

A small amount of iron is of the greatest importance to 
plants since it enables them to produce chlorophyll. The chloro- 
phyll itself does not contain iron, and yet chlorophyll will not 
form in a plant unless some iron is present. A quantity as small 
as 1 part to 100,000 is enough to be effective. This clearly 
shows that it acts only as a bio-catalyst, as an activator for the 
oxidation-reduction reactions and the consequent carbohydrate 
production through the chlorophyll. Just as a lack of iron in the 
human body shows up in pale blood, pale skin, in other words an 
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anemic look, the deficiency sign in the plant is also a paling from 
the fresh deep green of the leaves to a lighter green at first, then 
becoming pale yellow, and in extreme cases the foliage even turns 
white. This color change occurs at first in the terminal growth 
and in the young leaves, between the veins. The principal veins 
retain their normal green color. 

Another trace element, manganese is very closely connected 
with iron. It is a constant companion of iron ore. The typical 
color of manganese in its various salts and crystal forms is pink- 
ish red to fiery purple. But the most frequent manganese ore, 
pyrolusite, which occurs mostly in earthy or fibrous masses, has 
a blackish color, and is also found in black streaks or pockets in 
residual clays which have formed as a result of the decomposi- 
tion of limestone. The availability of manganese to the plant is 
regulated more by the acidity of the soil and the reducing action 
of manganese in the soil than by the quantity present. Mangan- 
ese deficiency therefore has been reported principally in natural- 
ly calcareous, marly or over-limed soils, because under such 
conditions this element is made comparatively unavailable. In 
acid soils a deficiency can occur as a result of leaching. Pro- 
fessor Firman Bear pointed out in an article in a more recent 
issue of Agricultural and Food Chemistry “that the availability 
of manganese to plants is reduced by increasing water contents 
of soils to high levels, and that most of the manganese deficiency 
observed in New Jersey has been in connection with the use of 
excessive amounts of liming materials.” 


In plants manganese is located mainly in the leaves and the 
actively growing parts. It is also connected in some way with 
the synthesis of chlorophyll. So far it is assumed that it prob- 
ably helps in maintaining the proper oxidation-reduction poten- 
tial in the plant tissue to enable iron to influence the synthesis of 
chlorophyll. It appears that manganese is continually absorbed 
and accumulated in plants throughout the whole growing sea- 
son. It has been found, for instance, that the manganese content 
of meadow grasses was at its lowest in spring and highest late 
in the growing season. 

More evidence pointing to the close relationship between 
iron and manganese has been brought out by several investiga- 
tors in pot culture experiments. They found that there is an 
optimum ratio between iron and manganese in the soil. If an 
excess of either element is present, symptoms indicating a de- 
ficiency of the other appear. 


14 








The symptoms of a lack of manganese in the soil, or of its 
unavailability, are at first very similar to those indicating an 
iron deficiency. In the young green leaves of the plants lighter 
green areas appear between the veins and in the tips of the stems. 
However, these areas not only turn yellow and then white, but 
many brown patches develop there too, ever widening areas of 
dead tissue. In oats this manganese deficiency is usually known 
as grey speck; in sugar beet leaves as speckled yellows, in peas 
as marsh spot. In the latter, the cells of the seed die and a brown 
spot appears on the flat surfaces of the two cotyledons. In gen- 
eral it has been found that leguminous plants are more sensitive 
to a lack of manganese than most others. 

We again find with zine that it is affected by the presence 
of an excess of lime in a soil, either due to excess liming, or the 
nature of the original source of the soil. Then too, a marked re- 
duction in its availability occurs in high phosphate soils or fol- 
lowing heavy applications of superphosphates. As with all the 
trace elements, very small amounts are needed. Up to 0.05 parts 
per million in the soil appear to be necessary for healthy plant 
growth, but larger quantities are toxic. The stimulating action 
of this element is particularly pronounced in the lower plants and 
fungi. In a hundred different species of fungi tested, Mousseron 
and Farroux found from 14 up to 279 parts per million of 
zinc in the dry tissue. This finding not only points to the 
value of adding some mushrooms, toadstools, whatever fungi 
comes to hand, to the varied contents of our compost heaps, but 
also supports a recommendation made by Rudolf Steiner in 1923 
to encourage the growth of mushrooms and fungi in the compost 
yard for their beneficial, dynamic effect. 

Small amounts of this element are known to stimulate the 
germination of seeds. Traces also seem to be necessary for gar- 
den peas, wax beans and sorghum to produce seeds, the minimum 
concentration for peas being 0.005 parts per million. 

The activating effect of zinc appears to slacken as soon as 
the seedling produces green leaves, and chlorophyll can take over 
the function of synthesizing food material for the growing plant. 
However, if the formation of chlorophyll is prevented by the ex- 
clusion of light, then the zinc salts continue to operate as acti- 
vators of growth. 

One of the deficiency symptoms for zinc is the well-known 
white bud in corn, where the central buds and leaves turn white. 
In general, there will be a mottling of leaves from grayish-brown 
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to brown in irregular spots that enlarge rapidly and in most 
cases involve the secondary veins; in severe cases the main veins 
are also involved. The leaves become thicker than normal, the 
stalks have shorter internodes. The top leaves tend to point up- 
ward and the margins of the leaves curl upward too. In fruit 
trees the foliage stays small and narrow, more or less crinkled 
and faded at the tips of new growth. The twigs also are slender 
with short internodes near the tip, thus producing rosettes of 
leaves, the best known characteristic of zine deficiency in fruit 
trees. Early leaf fall sets in, starting from the bases of the 
twigs and progressing towards the tips. No fruit sets or lasts on 
affected branches. Tomatoes, mustard, squash and buckwheat 
are also known to be affected by a deficiency of zinc, showing 
abnormal leaves, dwarfing, paleness and a curving downward. 

It is pointed out by Firman Bear (in the above cited article) 
“that zine deficiencies occur most frequently in trees and vines 
indicating that the availability of zine in the lower horizons of 
the soil profile is less than that in the plow depth of the soil. 
This further suggests that decomposing organic matter must 
either supply appreciable amounts of zinc, or contribute to the 
solution of zinc contained in the soil in mineral form”. (Such 
statements are added support for recommending the value of 
good balanced composts as fertilizers for fruit trees.—Ed.) 

The trace element with the greatest variety of jobs and 
therefore of special importance, is boron. Boron has a marked 
influence on the respiration of plant cells. It regulates the evap- 
oration of water, especially in the case of alfalfa, grasses and 
clovers, and makes them more drought resistant. Boron also 
affects the metabolism of carbohydrates. 

Boron injuries resulting from deficiency as well as from an 
excess of this element, go hand in hand, with over-development 
of cells, degeneration of the cambium and of the vessel carrying 
parts of the stem. Thus we find as typical disease signs: heart 
and dry rot of beets and mangold; internal black spot in garden 
beets; brown heart in turnips; browning and abnormal growth 
of cauliflower and cracked and split stems, this latter also in 
celery ; internal cork or brown heart in apples. 

The internodes of the stems or stalks remain shortened, 
giving a plant a bushy appearance. The potato plant often reacts 
in this way. The leaves become thickened and roll upward, the 
leaf stalks get brittle, the tips and margins of the lower leaflets 
die prematurely. Potato tubers remain small, and often have 
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ruptured surfaces. Tomatoes darken and have dried areas. Cit- 
rus fruits develop hard gummy lumps in the rind. In alfalfa and 
clover we have yellowing and reddening of the tips of the leaves. 

All of these symptoms of boron deficiency become more pro- 
nounced with increasing supplies of available potassium. Cal- 
cium applications in large amounts also intensify the symptoms, 
since excessive liming fixes all boron so that it becomes inert. 

Another interesting fact about boron is that it acts best and 
most effectively in the presence of silica. Gardeners in the 
Middle Ages when they had to work with a heavy, clay soil, used 
to dust diatomite on the soil around cabbages, lettuce, beans, and 
other vegetables. They used very little but it was said to produce 
remarkable results in growth and health. Now diatomite is made 
up of the silicified skeletons of a certain class of microscopic 
algae. It could be that there is a connection here. 

Now we come to the trace element which is essential for 
almost all cellular respiration in plants, copper. The amount 
present in normal soils varies widely from 2.5 to 20 parts per 
million, and is on occasion found in amounts as high as 50 parts 
per million. (Above this last figure it already has a toxic effect.) 
Naturally, this does not necessarily mean that all the copper 
present is available, some of it may be fixed as humus compounds 
or immobilized in the form of cupric sulphide by hydrogen sul- 
phide which is produced by bacterial action in soil. This prob- 
ably happens in many moorland soils. In general, copper de- 
ficiency is more or less confined to plants grown on dark colored 
soils, peat and muck soils. Most well-cultivated mineral soils 
(except very sandy and leachable soils) contain enough copper 
to support a normal crop of vegetables. It is also believed that 
copper deficiency can be due to an excess of nitrogen; that is 
where the natural balance in the soil is disturbed again, in this 
case, the nitrogen-copper ratio is upset. 

Seeds are high in copper, it is therefore of particular im- 
portance for plants grown for seed. An overdose of copper, on 
the other hand, interferes seriously with the germination of 
seeds, while in its absence, many plants such as barley or flax, 
will not produce any seed. Microorganisms and algae are es- 
pecially sensitive to copper. Dilutions of 1 to 100,000 can still 
inhibit their growth, which explains why it is so effective as a 
spray against moulds. 

A general symptom of a copper deficiency is that plants 
show little or no further growth, or at least are no longer vigor- 
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ous. The leaves lack tone, become pale and stay permanently 
wilted. The stems get slender and woody and in acute stages 
the plants can no longer stand up. The terminal buds tend to 
droop when flower buds are developing. In an advanced stage 
the leaflet tips die off. This is the so-called wither-tip which 
occurs in fruit trees. The fruit of citrus trees develop gummy 
warts. The faded color of carrots and pale cream color of onions 
with thickened scales, are also due to a lack of copper. 

Copper is readily absorbed by oats and potatoes; flax, to- 
matoes and sunflowers also accumulate it. Some of the highest 
copper values are found in weeds, Now, a plant does not take up 
at random any nutrient which is given to it in the soil, but it 
selects certain elements and accumulates them in differing quan- 
tities in its tissues or sap. The wild plants in particular still 
have this selective ability in a greater degree than the cultivated 
ones. The cultivated plants are already more or less weakened 
in this respect. This is comparable to what has happened to the 
domesticated animals, which have lost their natural instincts as 
to what to eat through not having had to exercise them, or 
rather through not being permitted to exercise them. 

Nor do plants select their nourishment from the soil alone, 
but also from the surrounding air, from the whole atmosphere. 
All the elements, and in particular the trace elements, are pres- 
ent in more or less finely distributed amounts in the ever moving 
air which may bring with it fine dust from other regions, even 
from distant countries, depositing it finally with the rain, in 
our gardens and fields here. The air is full of elements of every 
kind, and the plants, above all the wild ones, have the amazing 
ability of selecting the elements not only from the soil, but also 
from the air, which they need for their special development, and 
storing them up. A very well-known example of this is the to- 
bacco plant which is rich in potassium, but grows leaves of the 
best quality on soils which are poor in potassium. Buckwheat, 
again, growing on a sandy, acid, soil, will be very rich in calcium. 

This biological selective relationship between plant and soil, 
plant and air, also holds true with regard to the trace elements. 
The one plant accumulates more, or one trace element in particu- 
lar, another plant a different trace element. There is, for in- 
stance, the stinging nettle, Urtica dioica, which has, as Rudolf 
Steiner pointed out, an iron-decreasing effect on the soil. This 
plant can accumulate iron to a high degree and thus relieves the 
soil of excess iron. Other plants rich in iron are lettuce, spinach, 
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Kentucky blue grass, and pigweed. Oak, beech, birch, and pine 
store up both iron and copper in their leaves and needles, Purs- 
lane accumulates copper and lamb’s quarters both copper and 
zinc. 

These are just a few among many of the plants which gather 
up the various elements from both air and soil. There may be 
times and circumstances, of course, which will make it necessary 
to apply small amounts of one or another trace element to the 
soil, yet it seems from all the evidence that such situations can 
be avoided, by building up a well-balanced soil with a good or- 
ganic matter content. The easiest way to give doses of trace 
elements is in the form of a good well-balanced compost. And 
the compost which is made from the most varied plant materials 
is most apt to be the one which will help you to avoid the diffi- 
culties accompanying trace mineral deficiencies. 
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TOWNSPEOPLE TOO PAY FOR EROSION 


While we all have the idea of proper tillage, ground cover 
and other aids to soil conservation, one doesn’t have to go too 
far to see fields still ploughed up and down the slope rather 
than at right angles to it because this is “easier”, particularly 
when riding a tractor. The unwise farmer or gardener is, of 
course, his own worst enemy, but we may not realize that town 
and city people also have to pay for his mistakes. According to 
the magazine “Natural History” (Volume LVI, Number 7) one 
of the principal sources of water pollution is from soil washed 
out of fields and pastures as a result of “poor conservation 
practices”. Partly because of this, it is stated, 30,000,000 people 
and more than half our industries have to use filtered water. 
The silt removed by filtering would be a valuable asset on the 
fields where it belongs, the magazine adds, while “in public 
water supplies it is a costly penalty for land misuse’. 
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SOME ACTUAL EXPERIENCE WITH A "COLD" GREENHOUSE 


HELEN PHILBRICK 


This is the third year that we have used a small “cold” 
greenhouse. When this residence was built, they excavated for 
the greenhouse at the same time as they did the basement, so 
that all the cellar and greenhouse walls were built of cinder 
block at the same time. The greenhouse consists of a space eight 
feet square with benches, two to three feet high, around three 
sides and an aisle in the center. It is raised above the basement 
floor by three or four cement steps. 

There are no side walls. The roof is gabled, with one large 
sash on the south side and another on the north. The east end 
is one large triangle containing two hinged doors. All areas have 
as much glass as possible. A similar structure could be built over 
a bulkhead on the south side-of any house and could be adapted 
to suit local needs. 

By experimenting, we have gradually found out that plants 
grow best if the soil level in the greenhouse is about the same as 
the level of the earth outdoors. We tried to grow things with the 
soil level lower down, thinking it would be warmer and that the 
plants would have more headroom. But the solid foundation 
walls cast so dense a shadow that the sun could not reach the 
plants. The light admitted by the glassed roof was not enough 
for healthy growth. Building up the beds necessitated building a 
platform to raise the floor of the aisle so that the beds are still 
about on chest level. 

Incidentally, this creates a good situation for very close ob- 
servation of the plants, and any insects and molds that may be 
present, because they are on eye level. With a magnifying glass 
we have observed many fascinating details about plant life. And 
for a good scare there is nothing comparable to the mandibles 
and palpi and four staring eyes of the common house spider mag- 
nified ten times! 

Fortunately there is no cement floor between the benches 
and the earth. The beds go straight down into the earth beneath 
so that what is in the ground can in turn come up into the plant 
roots. This arrangement has two disadvantages: 1. there is no 
storage space under the benches and, 2. the soil is colder and 
germinating flats must be set up over “bottom heat” upstairs. 
The greatest advantage has already been noted: that the grow- 
ing plants are as directly in contact with the earth as if they 
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were outdoors. Another advantage is that there is no mainte- 
nance problem with the benches. The wooden benches in a warm 
greenhouse where we worked were often rotting and falling 
apart from the weight and bacterial action of the moist earth. 

We had to get the theory for placement of the greenhouse 
out of books and articles on building. The recommendation was 
to place the greenhouse: 1. on the east end of the house to get 
the early spring sunshine, 2. on the south corner to get sunshine 
all day long, and 3. to turn the house west of south to get sun- 
shine as long as possible in the spring and fall when the sun 
sets far to the north. The books said not to turn the house more 
than 20° west of south because the west side would then be ex- 
posed to the sun during the long hot summer afternoons, making 
the whole house hard to cool off in the evening. (References to 
these magazine articles will be given at the end of this series.) 

Our greenhouse is normally heated only by the slight amount 
of heat which rises from the basement, which is at a lower level. 
The gas furnace which heats the house is so well vented that 
there is no leakage of fumes to injure either the things in the 
greenhouse or the house plants upstairs. There is a frame door 
between greenhouse and basement, covered with poultry netting 
to exclude two cats who are enthusiastic gardeners. (Their spe- 
cific job is to catch the mice who also enjoy the greenhouse, es- 
pecially certain seeds slightly sprouted!) In cold weather we run 
a small electric steam-radiator in the greenhouse. When it gets ex- 
tremely cold, or in the case of strong wind or blizzard, we have 
some comforters equipped with snaffles to be secured to screw- 
eyes, to insulate against cold and high winds. A tarpaulin also 
held down by screw-eyes makes the whole structure waterproof. 
Anything laid over glass must be tied down tight in stormy 
weather or it will become encrusted with ice which then flaps 
and breaks the glass. 

We have found that newspapers spread over the plants in 
severe weather will protect them from a sudden freeze. Most 
plants in such a “pit garden” are so well hardened that they are 
very resistant to cold — even some plants which are generally 
considered tender. From 1952 records: February 16, Noontime 
10° F. above zero outdoors, 35° F. in greenhouse. Covered plants 
with papers ... March Ist. Bad snowstorm, 4 panes of glass 
broken. Plants covered with papers. Nasturtiums and tomato 
plant show a little frost damage. Every year we have carried 
a rose geranium through the winter in the greenhouse although 
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the rose geranium in the garden succumbs to the first frost in 
the fall. 

Part of the reason for the plants’ resistance to cold is that 
they warm up very gradually in the morning after the chill. The 
same low temperature which keeps the plants hardy, also keeps 
down the insect population, but more of that later. One very 
important item in the cold greenhouse is to eliminate any possi- 
bility of drafts. A cool draft coming in through a slight crack 
will damage a plant which has recovered from freezing tempera- 
tures. 

In subsequent issues we hope to discuss our experience with 
various kinds of plants, planting dates, potting, transplanting, 
pests, bio-dynamic sprays and the relation of the greenhouse to 
the rest of the bio-dynamic homestead. 





ANIMAL PREDATORS AND HUMAN DISEASE 


Most of us are familiar by this time with the fact that it is 
always dangerous when people start to meddle with the balance 
of nature, and even more so when government bounties encour- 
age the near extermination of any bothersome animal species 
in an area. But important points bear repetition, and we were 
struck by the comments of C. H. Curran, Associate Curator of 
the Department of Insects and Spiders of New York’s American 
Museum of Natural History, when we were going through some 
back numbers of its magazine “Natural History” not long ago. 
Writing on “Ticks and Human Welfare’, the author tells of how 
these insects spread Rocky Mountain spotted fever and a number 
of other diseases. 

The number of ticks is increasing, because of the spread 
of infected rodents, and this is due to practices started many 
years ago, practices that are “mainly the result of the acts of 
organized society — the State and County governments. One of 
the chief causes was the payment of bounties for the destruc- 
tion of wolves and coyotes. There is no doubt that both these 
animals caused severe losses to ranchers in many instances, and 
we cannot condemn the logic that led to their extermination 
in many areas. But we cannot escape the fact that the result 
has been an enormous increase in the number of rodents.” 

The article appeared in Volume LIV, Number 6 of the 
magazine. 
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ECOLOGY MADE UNDERSTANDABLE 


“The Web of Life” by John H. Storer. 144 pages. The Devin-Adair Co., 
23 East 26th Street, New York 10, N. Y. $3.00. 


A Book REVIEW BY EVELYN SPEIDEN 


A most interesting chance to discover what “‘ecology”’ means 
is in John H. Storer’s “Web of Life”, dealing with the inter- 
woven relationships among all living things and between them 
and their Earth home. The subject is complicated beyond imag- 
ining, but Mr. Storer gives the basic ecology story in a simple 
straightforward way, using words that even a child can under- 
stand, and wasting no sentences. As he says, “This book is 
written for everyone interested in the wise use of our soil anc 
water, our forests and wild life, and for everyone who wou!d 
learn what has largely been forgotten in our machine age — 
how all living things fit together into a single pattern.” 

Beginning with air, rock, water and sunlight — the “four 
sources from which come all living things and their environ- 
ment’, the drama passes on to the life-building plants and the 
animals, small and large, that eat the plants, forming the cycle 
of use and return; then on to the active and constantly adjusting 
communities in forest and grassland, where some seemingly 
small accident can start a chain of events that destroys the 
whole. Yet we see “a definite orderliness take shape out of 
the web of interrelationships between animal and plant, soil and 
climate.” Nearly every community goes through this orderly 
process of succession from its pioneer stage to its climax or 
state of balance. This state can continue for a long time, barring 
accidents — or human interference. 

As a single example of adaptation of trees to environment — 
compare the sahuaro or giant tree cactus and the date palm, both 
requiring a hot climate. But a 12 foot sahuaro loses by trans- 
piration only 1/50 of a quart of water a day, while a date palm 
at an oasis loses as much as 500 quarts, about 90% of the water 
it contains, while the sahuaro’s loss is only one fourth of one 
percent. 

Creatures that eat plants are called “key-industry animals” 
because “they organize nature’s basic plant food prepared by the 
leaves, into a richer, more concentrated food that will support 
flesh-eating creatures.” Squirrels, grouse and deer are key- 
industry woodland creatures. “The animals of the grasslands 
are adapted to a very different diet, for the grasses and range 
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plants, growing on soil far richer in available minerals, pre- 
pare a food that is better suited to support animal life, and they 
offer it in large quantities easily harvested to support large 
bodies . . . When the white man first came to the prairies he 
found buffalo ... antelope... and elk. As these heavy animals 
in great herds trampled the land, they changed the character of 
the soil, compressing it” and shutting out some air and water 
needed by grass roots. Fortunately there were other small ani- 
mals in the community, such as gophers, ground squirrels and 
kangaroo rats, who “lived in holes in the ground. In the course 
of their digging, they gave the earth a very thorough loosening 
and turning over. In some places where this plowing action has 
been measured, it was found that ground rodents gave the soil 
the equivalent of a complete plowing in as little as 20 years,” 
enabling the grass to maintain a good growth on the surface. 


“The forces set in motion by every act of man or bird, 
animal, insect or bacterium, move out to effect the lives of many 
other creatures.” He describes the steps whereby in too many 
parts of the world the reservoirs of soil have been damaged or 
“destroyed, never to return in the lifetime of men now living 
... The man-made desert surrounding the fenced field of rich 
grass which we saw earlier, gives us a picture of something en- 
tirely new in the history of life on this earth — new with the 
coming of man. This new picture shows us the impact of mis- 
used intelligence on environment ... perhaps a picture of the 
next step to come in human evolution, the development within 
man of understanding to govern his intelligence with wisdom. 
On this small plot a single strand of wire has fenced out the 
grasshoppers and cactus and the marching desert, because it 
has fenced out the surplus cattle that prepared the way for them. 
It was put there by a man with understanding... With all our 
new knowledge of land management there is still an enormous 
amount to be learned, and the greatest task of all is to provide 
the user of the land with incentives to proper management. For 
every user of productive land is in fact a trustee, responsible 
for ...the future ... Scientists have proved that it is possible 
to use the life-supporting natural resources of the world without 
destroying them. This is a triumph of the human intellect. The 
great and deciding test, however, still remains — whether man 
can coordinate knowledge into understanding and build within 
his heart the incentives and the wisdom to use these new-found 
powers ... with responsibility for the common good ... In con- 
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clusion, we may well ask whether man will develop understand- 
ing before he destroys himself by destroying his environment.” 





FROM LOUDON'S ENCYCLOPEDIA, LONDON, 1824 


A VERY SLIGHT COVERING WILL EXCLUDE MUCH 
COLD: I had often, observes Dr. Wells, in the pride of half 
knowledge, smiled at the means frequently employed by gar- 
deners, to protect tender plants from cold, as it appeared to me 
impossible, that a thin mat, or any such flimsy substance, could 
prevent them from attaining the temperature of the atmosphere 
by which alone I thought them liable to be injured. But, when 
I had learned, that bodies on the surface of the earth become, 
during a still and serene night, colder than the atmosphere, by 
radiating their heat to the heavens, I perceived immediately a 
just reason for the practice, which I had before deemed useless. 
Being desirous, however, of acquiring some precise information 
on this subject, I fixed perpendicularly, in the earth of a grass- 
plot, four small sticks, and over their upper extremities, which 
were six inches above the grass, and formed the corners of a 
square, the sides of which were two feet long, drew tightly a 
very thin cambric handkerchief. In this disposition of things, 
therefore, nothing existed to prevent the free passage of air from 
the exposed grass, to that which was sheltered, except the four 
small sticks, and there was no substance to radiate heat down- 
wards to the latter grass, except the cambric handkerchief. The 
temperature of the grass, which was thus shielded from the sky, 
was, upon many nights afterwards examined by me, and was al- 
ways found higher than that of neighbouring grass which was 
uncovered, if this was colder than the air. When the difference 
in temperature, between the air several feet above the ground 
and the unsheltered grass did not exceed 5° F. the sheltered 
grass was about as warm as the air. If that difference, however, 
exceeded 5° F. the air was found to be somewhat warmer than 
the sheltered grass. 

Thus upon one night, when fully exposed grass was 11° F. 
colder than the air, the latter was 3° F. warmer than the shel- 
tered grass; and the same difference existed on another night 
when the air was 14° F. warmer than the exposed grass. 
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One reason for this difference, no doubt, was that the air, 
which passed from the exposed grass, by which it had been very 
much cooled, to that under the handkerchief, had deprived the 
latter of part of its heat; another, that the handkerchief, from 
being made colder than the atmosphere by the radiation of its 
upper surface to the heavens, would remit somewhat less heat 
to the grass beneath, than what it received from that substance. 
But still, as the sheltered grass, notwithstanding these draw- 
backs, was upon one night, as may be collected from the pre- 
ceding relation, 8°F., and upon another 11°F., warmer than 
grass fully exposed to the sky, a sufficient reason was now ob- 
tained for the utility of a very slight shelter to plants, in avert- 
ing or lessening injury from cold, on a still and serene night. 
THE COVERING HAS MOST EFFECT WHEN PLACED AT 
A LITTLE DISTANCE ABOVE THE PLANTS or objects to 
be sheltered. A difference in temperature, of some magnitude, 
was always observed on still and serene nights, between bodies 
sheltered from the sky by substances touching them, and similar 
bodies, which were sheltered by a substance a little above them. 
I found, for example, upon one night, that the warmth of grass, 
sheltered by a cambric handkerchief raised a few inches in the 
air, was 3°F. greater than that of a neighbouring piece of grass 
which was sheltered by a similar handkerchief actually in con- 
tact with it. On another night, the difference between the tem- 
peratures of two portions of grass, shielded in the same manner, 
as the two above mentioned, from the influence of the sky was 
4°F. Possibly, continues Dr. Wells, experience has long ago 
taught gardeners the superior advantage of defending tender 
vegetables, from the cold of clear and calm nights, by means of 
substances not directly touching them; though I do not recollect 
ever having seen any contrivance for keeping mats, or such like 
bodies, at a distance from the plants which they were meant 
to protect. 

Contributed by Helen Philbrick 











TRY THE TREE PASTE 
ALICE HECKEL 


In this present age of mechanization and the speeding up of 
many processes, including the growing of foods, the objection 
most often raised to biodynamic methods and techniques is that 
they take too much time, or that they are too complicated. Over 
the years many of us have found that the time consumed has 
been more than compensated for by the results in the health of 
soil and plant, and the labor saved through not having to culti- 
vate so often, to cite but one example. 

There are some things, though, that even seasoned bio- 
dynamic farmers and gardeners still often shy away from. Out- 
standing among these is the Tree Paste, so beneficial for all 
fruit trees, berries and shrubs. It does sound like a lot of work 
to get fresh cow manure, clay, (and sand too, if the clay is a 
very sticky sort), stir 500, mix the ingredients together, and 
apply it to the trunks and larger limbs with a whitewash brush 
at specified times of year after first preparing the trees by 
brushing off loose bark, etc.* Then to thin the mixture down 
and spray the crowns. The modern orchardist faced with an 
ever increasing spray program for the control of insects is even 
more reluctant to consider trying something like this. 

We have known, for a long time, of course, that the use of 
similar “paints” is not new but have never come across a de- 
tailed description of any of the old recipes until this winter. 
The man who seems to have first invented such a “Composition” 
was one William Forsyth, Gardener to His Majesty at Kensing- 
ton and St. Jame’s, who published his Treatise on the Culture 
and Management of Fruit-Trees by order of the British govern- 
ment in 1791. He spent many years testing and proving the 
value of his method, before the King and learned gentlemen of 
the period decided he’d better publish the material. 

If you think mixing biodynamic tree paste is complicated 
and applying it time consuming, just listen to this: 

“Directions for making a Composition for curing Diseases, De- 
fects, and Injuries, in all Kinds of Fruit and Forest Trees, 
and the Method of preparing the Trees and laying on the 
Composition, by William Forsyth. 

“Take one bushel of fresh cow-dung, half a bushel of lime- 
rubbish of old buildings (that from the ceilings of rooms is pref- 


* Details on its use and other B. D. practices appear in The Treatment of Fruit 
Trees, Berries and Shrubs. 
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erable), half a bushel of wood-ashes, and a sixteenth part of a 
bushel of pit or river sand: the three last articles are to be 
sifted fine before they are mixed; then work them well together 
with a spade, and afterwards with a wooden beater, until the 
stuff is very smooth, like fine plaster used for the ceilings of 
rooms. 

“The Composition being thus made, care must be taken to 
prepare the tree properly for its application, by cutting away all 
the dead, decayed, and injured part, till you come to the fresh, 
sound wood, leaving the surface of the wood very smooth, and 
rounding off the edges of the bark with a draw-knife, or other 
instrument, perfectly smooth, which must be particularly at- 
tended to; then lay on the plaster about one eighth of an inch 
thick, all over the part where the wood or bark has been so cut 
away, finishing off the edges as thin as possible: then take a 
quantity of dry powder of wood-ashes mixed with a sixth part 
of the same quantity of the ashes of burnt bones; put it into a 
tin box, with holes in the top, and shake the powder on the sur- 
face of the plaster, till the whole is covered over with it, letting it 
remain for half an hour, to absorb the moisture; then apply 
more powder, rubbing it on gently with the hand, and repeating 
the application of the powder till the whole plaster becomes a 
dry smooth surface. 

“All trees cut down near the ground should have the surface 
made quite smooth, rounding it off in a small degree, as before 
mentioned; and the dry powder directed to be used afterwards 
should have an equal quantity of powder of alabaster mixed with 
it, in order the better to resist the dripping of trees and heavy 
rains. 

“If any of the Composition be left for a future occasion, it 
should be kept in a tub, or other vessel, and urine (liquid 
manure) of any kind poured on it, so as to cover the surface; 
otherwise the atmosphere will greatly hurt the efficacy of the 
application. 

“Where lime-rubbish of old buildings cannot be easily got, 
take pounded chalk, or common lime, after having been slaked a 
month at least. 

“As the growth of the tree will gradually affect the plaster 
by raising up its edges next the bark, care should be taken, 
where that happens, to rub it over with the finger when occasion 
may require (which is best done when moistened by rain), that 
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the plaster may be kept whole, to prevert the air and wet from 
penetrating into the wound.” 

That he learned by experience is shown by additional di- 
rections printed in the Third Edition of 1803: “As the best way 
of using the Composition is found, by experience, to be in a 
liquid state; it must, therefore, be reduced to the consistence of 
a pretty thick paint, by mixing it up with a sufficient quantity of 
urine (liquid manure) and soapsuds, and laid on with a painter’s 
brush. The powder of wood-ashes and burnt bones is to be 
applied as before directed, patting it down with the hand...... 
Some months before the publication of the ‘Observation on the 
Diseases, & in Fruit and Forest Trees’, I had tried the Compos- 
ition in a liquid state, but did not think myself warranted to 
make it public until I had experienced its effects through the 
Winter. The success answered my most sanguine expectations; 
and I have used it in that way ever since. By using the Com- 
position in a liquid state, more that three-fourths of the time 
and labor is saved; and I find it is not so liable to be thrown off 
as the lips grow, as when laid on in the consistence of plaster: 
it adheres firmly to the naked part of the wound, and yet easily 
gives way as the new wood and bark advance.” 

In other parts of the book, which deals with each kind of 
fruit tree, bush and vine in detail, he recommends brushing off 
old bark rather than shaving it with the draw-knife, and apply- 
ing his Composition thinly to the whole tree bark, as well as to 
wounds and places where branches have been cut off. 

This ‘tree plaster’ of Willian Forsyth was evidently an 
integral part of a severe and strenuous method of pruning which 
he worked out for the rejuvenation of old trees and the training 
of young ones. That he was successful is testified to by the 
world-wide interest it received at that time. Englishmen sent 
their gardeners to him to learn how to do it, the Portuguese 
Ambassador sent a man from Portugal for the same purpose, 
and some Polish noblemen who had seen the results of his work 
in Kensington Gardens also sent a man from Poland so that it 
might be introduced into their country. The Economical Society 
of St. Petersburg (Russia) made him a member and asked him 
to suggest any changes which might be necessary in view of 
their climate and so on. 

There were, of course, a certain number of people who 
objected to it as not being new, or probably not as effective as it 
was said to be. All the objections worth answering were im- 
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mediately met by various individuals who had used the Comp- 
osition themselves in various climates. One of these was a man 
who had used it on a cinnamon plantation in India as well as in 
his own garden there. In growing this spice (at that time, at 
least) the practice was to cut the trees down to stumps and then 
force shoots to grow out of these, from which the spice was 
taken, by heaping earth over the stumps. This man had found 
that Forsyth’s Composition had made these shoots sprout more 
quickly than the other method. This is just a sample of many 
examples which it was possible for him to add to the Third 
Edition of his work as further proof and experience in support 
of his own. 

Naturally, we don’t mean to suggest that the B. D. Tree 
Paste will do everything, but as part of a complete biodynamic 
program for the treatment of our fruit trees and berry bushes, 
it is certainly important. Our purpose is rather to try and 
stimulate you to try it again and take note of the results over 
long enough periods of time so that we can have more experi- 
ences to report on in support of this biodynamic practice when 
new people inquire about it. 


In any case, the following directions taken from the 
pamphlet cited in the footnote above seem much simpler to us 
than the trials and tribulations of William Forsyth back in the 
Eighteenth Century: 


“TREE PASTE. Special benefit has been found to result 
from painting the trunk and spraying the crown with a mixture 
of one-half clay and one-half fresh cow manure, thinned with a 
solution of 500 and 508.° Stir the 500 for 50 minutes, then add 
the undiluted tea and stir the remaining 10 minutes. Sometimes 
sand is mixed with the paste if the clay is very stiff. This paste 
should be of a consistency that allows it to be painted with a 
whitewash brush on the trunk and larger branches. Thinned 
somewhat, it may be sprayed up onto the finest twigs of the 
whole crown. Only experimenting will find the right consis- 
tency for this paste so that it will not flake off when dry. Never 
apply it in freezing weather, for then it will not stay on. It is 
best done in the fall and repeated before sprouting time in the 
spring if necessary. If done correctly it stays for many months 
on the trees and helps in the formation of a healthy, dense, en- 
closing bark. It stimulates the cambium layer, heals wounds, 
stops bleeding of sap, helps prevent sunscald and the too early 
rising of sap in the spring. In general, it has shown itself to be 


30 








of great benefit to the health of the trees. Cankers, cleanly cut 
out and painted with this mixture, heal with smooth edges.” 





TO THE MEMBERS AND FRIENDS OF THE B. D. ASSOCIATION 


What sort of Conference would you like to have this year? 
What problems would you like to have discussed? Please send 
your thoughts, suggestions and questions to the undersigned as 
soon as they occur to you so that they may be included in our 
meeting plans. 


Editor, BIO-DYNAMICS 
Threefold Farm 
Spring Valley, N. Y. 
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